Peripheral nerve autografts to the rat spinal cord: studies with axonal tracing methods.
In young adult female rats, autologous sciatic nerve segments were transplanted to the thoracic region of the spinal cord. The grafts became well innervated but led to no obvious functional improvement. The origin and termination of axons in the grafts was studied by retrograde neuronal labeling with horseradish peroxidase (HRP) and radioautographic axonal tracing. Studies with HRP indicated that some axons in the grafts originated from intrinsic CNS neurons with their cell bodies in nearby segments of the spinal cord and that others arose from dorsal root ganglia at the level of the grafts and at least 7 segments distal to them. After tritiated amino acids were injected into lumbar dorsal root ganglia, labeled axons could be followed into the grafts but not into the rostral spinal cord stumps. Together with other experimental observations, these results demonstrate a correlation between success or failure of elongation of dorsal root fibers and peripheral or central ensheathment at the axonal tip. The corticospinal tract was studied both with radioautography and retrograde axonal transport of HRP but no extension of its axons into peripheral nerve grafts was detected under these experimental conditions. The findings implicate both neuroglial and axonal factors in the feeble regenerative response usually seen after injury to the spinal cord.